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Specification 



1. Title of invention 

Tablet and Preparation Method Thereof 

2. Claims 

(1) Quick-dissolving tablet for oral administration ("quick-release oral tablet", 
hereinafter) that has the following properties (1) through (6) and has concealed its 
unpleasant flavor, containing no more than 40 % by weight ("%", hereinafter) of 
powdery drug having unpleasant flavor, 2 - 40% of fatty substance having a melting 
point of 30°C or higher, 3 - 20% of water-insoluble high molecular substance, and 20 - 
55% of water-swellable substance : 

1. the tablet as a whole forms a matrix, 

2. fatty substance exists in homogeneous and nearly continuous state in the 

tablet, 

3. apparent spepcific gravity of the tablet is from about 0.5 to about 0.7 g/mC, 

4. the tablet does not contain substantial amount of fine powder that can pass 
through a 150 mesh sieve, 

5. particle size of the tablet is mainly in about 100 - 1000 ]im range, and 

6. when the tablet containing 50 mg equivalent of drug is tested for its drug 
releasing capability by paddle method (test solution =* water 900 m{, rotation 
speed = 50 rpm, temperature = 37°C), more than 85% of drug is released in 15 
minutes. 

(2) The tablet according to Claim 1, where the powdery drug having unpleasant flavor 
is a pyridone carboxylic acid type antimicrobial agent or anti-epileptic agent; fatty 
substance is sugar aliphatic acid ester, higher aliphatic acid, hardened castor oil, 
higher alcohol and/or wax; water-insoluble high molecular substance is ethyl 
methacrylate/trimethyl ammonium chloride methacrylate copolymer, ethylcellulose 
and/or hydroxypropyl methylcellulose phthalate; and water-swellable substance is 
hydroxypropylcellulose having low degree of substitution, calcium carboxy- 
methylcellulose and/or polyvinyl polypyrrolidone. 

(3) The tablet according to Claim 1 or Claim 2, where the powdery drug having 
unpleasant flavor is 5-amino-l-cyclopropyl-6,8-difluoro-7-(3,5-dimethyl-l-piperadinyl)- 
l,4-dihydro-4-oxoquinoline-3-carboxylic acid or its hydrate, Enoxacin (SIC) or 
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Zonisamid (SIC); fatty substance is sugar aliphatic acid ester; water-insoluble high 
molecular substance is ethyl methacrylate/trimethylammonium chloride methacrylate 
copolymer; and water-swellable substance is hydroxypropylcellulose having low 
degree of substitution. 

(4) Preparation method of the tablet described in Claim 1, comprising the step of 
adding an organic solvent to a mixed powder containing no more than 40% of 
powdery drug having unpleasant flavor, 2 - 40% of fatty substance having a melting 
point of 30°C or higher, 3 - 20% of water-insoluble high molecular substance, and 20 - 

55% of water-swellable substance; and the subsequent step of forming a tablet, a 
step of removing the organic solvlent, and a step of heating. 

(5) The preparation method according to Claim 4, where the organic solvent is 
ethanol, isopropanol and/or dichloromethane. 

3. Comprehensive explanation of invention 
[Field of commercial utility] 

This invention relates to a quick-release oral tablet that has concealed the 
unpleasant flavor. 

[Prior art and problems to be solved] 

Many reports are available about the method of tableting an oral drug having 
unpleasant flavor to make it easier to administer. For example, following methods 
are available. Preparation method of solid medicinal product, by which a slurry 
containing a film-forming high molecular compound and the drug is sprayed on a 
carrier [Japanese Kokai Patent, SHO 51-79716(1976)]; preparation method of oral 
medicinal composition, by which the drug is dispersed in a solution prepared by 
dissolving the drug in high concentration, and then a pulverizing agent is added to 
form powder [Japanese Patent, SHO 58-401(1983)]; preparation method of oral drug, 
by which a bitterness-masking substance is dissolved in a non-flammable organo 
chlorine solvent to prepared a highly concentrated solution, the drug is added in this 
solution and agitated to blend, then a light silicic anhydride is added and blended, 
and finally it is pulverized and then a solution of bitterness-masking substance is 
added to this powder to form a tablet having fluid layer [Japanese Patent, SHO 58- 
40529(1983)]; a coating method of solid drug, by which a powder of cellulose ethers 
having low degree of substitution is dispersed in cellulose ether solution, and the 
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thus-obtained slurry is used to coat the drug [Japanese Kokai Patent, SHO 53- 
139715(1978)]; a coating method, by which the drug is dissolved in a solution or 
dispersion of organic solvent that contains styrene/maleic acid copolymer and wall- 
forming substance, and then this solution is sprayed and dried [Japanese Kokai 
Patent, SHO 49-132216(1974)]; and a method by which a melt of waxy substance 
prepared by dispersing the drug and a substance that can be swollen but can not 
dissolve in water is sprayed from a nozzle and then cooled to solidify [Japanese 
Patent, SHO 60-29682(1985)]. With these methods, unpleasant flavor of the drug, 
such as bitterness, can be concealed. 

The common feature of the above-described methods is to use the substance that 
conceals the unpleasant flavor, in a form such as solution, dispersion or melt. Since 
the substance that conceals the unpleasant flavor is normally a high molecular film- 
forming substance, using its solution, dispersion or melt may cause various problems. 
For example, it may cause problems such as blockage of the equipment such as a 
spray gun, poor working efficiency caused by difficulty with which to wash the 
equipments or tools, and significant increase in the amount of solvent that must be 
used. Using a large amount of organic solvent is not desirable from the viewpoint of 
prevention of air pollution or fire prevention. 

Earlier, the present inventors have developed a preparation method of solid oral 
drug as a way to solve the above-said problems. Thus, a powdery drug having 
unpleasant flavor and a powdery substance that can conceal the unpleasant flavor 
were mixed, an organic solvent that could dissolve the powdery substance was added 
to the mixture and then it was tabletted, and subsequently the organic solvent was 
removed [Japanese Kokai Patent, SHO 63-150220(1988)]. 

Now, the present inventors have conducted an extensive study with a hope to 
develop a tablet that can conceal the unpleasant flavor and release the drug quickly, 
and to develop a more advantageous method than the method disclosed in the above- 
said Japanese Kokai Patent, SHO 63-150220(1988)]. As a result of such 
investigation, the present inventors have finally perfected this invention. 

[Constitution of invention] 

This invention relates to a quick-release oral tablet that has the following 
properties (1) through (6) and has concealed its unpleasant flavor, containing no more 
than 40% of powdery drug having unpleasant flavor, 2 - 40% of fatty substance 



4 



having a melting point of 30°C or higher, 3 - 20% of water-insoluble high molecular 
substance, and 20 - 55% of water-swellable substance : 

1. the tablet as a whole forms a matrix, 

2. fatty substance exists in homogeneous and nearly continuous state in the tablet, 

3. apparent specific gravity of the tablet is from about 0.5 to about 0.7 g/m{, 

4. the tablet does not contain substantial amount of fine powder that can pass 

through a 150 mesh sieve, 

5. particle size of the tablet is mainly in about 100 - 1,000 jim range, and 

6. when the tablet containing 50 mg equivalent of drug is tested for its drug 

releasing capability by paddle method (test solution = water 900 mfi, rotation 
speed = 50 rpm, temperature = 37°C), more than 85% of drug is released in 15 
minutes. 

Examples of the powdery drug having unpleasant flavor are pyridone carboxylic 
acid type antimicrobial agent such as 5-amino-l-cyclopropyl-6,8-difluoro-7-(3,5- 
dimethyl-l-piperazinyl)-l,4-dihydro-4-oxoqixinoline-3-carboxylic acid ("pyridone 
carboxylic acid A", hereinafter) or its hydrate, Enoxacin (SIC), Ofloxacin (SIC), 
Befloxacin (SIC), Siprofloxane SIC) and so on; macrolide type antibiotics such as 
Erythromycin; P-iactam type antibiotics such as Penicillin and Cephalosporin 
derivatives and so on. Fatty substance having a melting point of 30°C or higher, such 
as sugar aliphatic acid esters available commercially under the trade name Ryoto 
Sugar Ester S-370 and S-170, higher aliphatic acid such as stearic acid, higher 
alcohols such as stearyl alcohol, and wax such as bees wax, and their mixture can be 
used as the fatty substance. And, high molecular substances that can dissolve in an 
organic solvent such as ethanol, isopropanol, or dichloromethane can be used as the 
water-insoluble high molecular substance. Examples of such water-insoluble high 
molecular substance are methyl methacrylate/trimethyl ammonium chloride 
methacrylate copolymer which is commercially available under the trade name 
Oidoragit RS (SIC) or RL, ethylcellulose, and hydroxypropyl methylcellulose 
phthalate which is commercially available under the trade name HP-55. And, 
examples of the water-swellable substance are hydroxypropylcellulose having a low 
degree of substitution (L-HPC), calcium carboxymethylcellulose which is commercially 
available under the trade name ECG505, and polyvinyl polypyrrolidone which is 
commercially available under the trade name Polyplasdon XL (SIC), and so on. 

In the final tablet, the contents of each components are as follows : no more than 
40%, preferably no more than 25%, of the drug having unpleasant flavor; 2 - 40%, 
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preferably 5 - 20%, of fatty substance; 3 - 20%, preferably 5 - 15%, of water-insoluble 
high molecular substance, and 20 - 55%, preferably 30 - 50%, of water-swellable 
substance. 

The tablet of this invention can be prepared efficiently, by adding an organic 
solvent such as ethanol, isopropanol, or dichloromethane to a powder of mixture 
comprising at least the powdery drug having unpleasant flavor, fatty substance, 
water-insoluble high molecular substance and water-swellable substance, forming a 
tablet, removing the organic solvent, and subsequent heating. Mixing of each 
powdery components, addition of organic solvent, tabletting, and removal of organic 
solvent can be carried out by the methods known in the prior art For example, after 
adding the organic solvent to the powder of mixture, blending and forming a tablet, 
the tablet may be dried to remove the organic solvent. Or, such tablet can be 
prepared easily by adding powder of each components in a high speed blender, 
spraying the organic solvent on the agitated powder, and agitating to form a tablet, 
and subsequently drying the tablet to remove the organic solvent. The method of 
using a high speed blender is the most desirable method because mixing, addition of 
organic solvent and tablet formation can be carried out at the same time and the 
organic solvent can be sprayed on the tablets while the progress of tablet formation 
is kept under observation. Beside, a binder such as hydroxypropylcellulose or 
methylcellulose and form-bestowing agent such as lactose may be added and mixed, 
to carry out the above-said operation, if so desired. 

The tablet obtained in the intermediary step of the method of this invention 
("primary tablet", hereinafter) is believed to assume a form in which other 
constitutive components are embedded in the matrix formed by dissolving the water- 
insoluble high molecular substance in the organic solvent and later removing the 
organic solvent. And, the fatty substance does not seem to be affected by the organic 
solvent, and is believed to be dispersed and embedded in the matrix. 

Subsequently, the primary tablet is heated. This heating process is carried out at 
a temperature higher than 30°C for 0.5 - 12 hours. While the primary tablet may 
be heated and dried on a shelf (1-12 hours), heating in a drying appratus having a 
fluidized layer for 0.5 - 3 hours is a preferred method. With this treatment, the fatty 
substance dispersed in the matrix are molten, and after cooling, they solidify in a 
homogeneous and nearly continuous state. Therefore, heating temperature may 
differ, depending on the melting point of the fatty substance. Fatty substances that 
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can melt at 40 - 90°C, preferably at 60 - 75°C, are used. Example of such preferred 
fatty substance is the sugar aliphatic acid ester having a HLB of 3 or lower. With 
heat treatment, apparent specific gravity increases from about 0.45 - 0.55 g/mf to 
about 0.5 - 0.7 g/mC- The fine powder that can pass through a 150 mesh sieve fuse 
or adhere onto the larger particles, to create a sharp particle size distribution, and 
the particle size will be mainly in 100 - 1,000 urn range, and surface of the particle 
is smooth and the number of fine pores decreases. 

After heating, it is left to cool. As a result, the tablet of this invention can be 
prepared efficiently. If 0.1 - 5%, preferably about 1%, of magnesium stearate is 
added to the tablet before, during, or after the cooling process, fluidity and 
antistaticity can be improved. Furthermore, it may improve also the releasing rate 
or strengthen the ability to conceal the unpleasant flavor. 

[Effect of invention] 

The method of this invention requires a very small amount of organic solvent, and 
is simple, convenient and has a high yield (more than 95%). Furthermore, the 
tablets prepared by the method of this invention shows a very sharp particle size 
distribution, and therefore it does not require adjustment of the particle size. 

In the tablet of this invention, unpleasant flavor is concealed. Extent of the 
intensity of unpleasant flavor caused by the drug is controlled by the initial rate of 
dissolution of the drug in the mouth (in saliver). If the initial rate of dissolution is 
slow, the tablet will have a low level of unpleasant flavor. In the following, the tablet 
of this invention corresponding to 50 mg equivalent of drug was taken in a syringe. 
Water 10 mf was added. After shaking the syringe 10 times up and down for 30 
seconds, content of the syringe was filtered through a membrane filter (pore size = 
0.45 um). Concentration of the drug in the thus-obtained filtrate [D^ teBoaia : mg/mC] 
was measured, and it was used as a measure of the level of intensity of unpleasant 
flavor. When pyridone carboxylic acid type antimicrobial agent as the drug having 
unpleasant flavor was prepared by the method of this invention, D 30 was less 
than 0.15 mg/mC. And, when it was prepared under a favorable condition, D 30 
was less than 0.1 mg/mC. 

With the tablet of this invention, rate of dissolution in the initial stage was slow 
and the unpleasant flavor was concealed. However, later it released the drug 
quickly. For example, when the tablet of this invention having 50 mg equivalent of 
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drug was used to run the drug releasing test by paddle method (test solution = water 
900 m{, rotation speed = 50 rpm, temperature = 37°C), rate of release of the drug in 
15 minutes (D 6minuteB ) was more than 85%, and rate of release of drug in 30 minutes 

(°30 minutes) WaS m0re ^ail 90%. 

[Examples] 

Examples and Comparative Examples are mentioned in the following to further 
explain this invention. 

Example 1 



(1) Primary tablet (Tabletting process) : 

Pyridone carboxylic acid A was pulverized in a pulverizer (manufactured by 
Hosokawa Micron K.K.). This powder and other components, except magnesium 
stearate, were placed in a high speed blender (Vertical Granulator FM-VG25, 
manufactured by Fuji Sangyo KK.), and they were blended for 1 minute. 99.5% 
ethanol 1250 g (25%) was added in this mixture through a funnel, and they were 
tabletted for 3 - 5 minutes. Formed tablets were placed in a box-shaped ventilated 
oven, and dried at 40°C for 12 hours. Then, they were allowed to pass through a 32 
mesh sieve by means of a Twin Rotor (manufactured by Hata Tekkosho K.K), to 
obtain primary tablets 4980 g. 

(2) Secondary tablet (Heating process) : 

Primary tablets were charged in a drying appratus having a fluidized layer (Flow 
Coater FLO-5, manufactured by Ohkawa Seisakusho KK), and they were allowed 
to flow at 60 - 70°C for 1 hour, to obtain secondary tablets 4970 g. 



[Protocol] 

Pyridone carboxylic acid A 

Sugar aliphatic acid ester (Ryoto Sugar Ester 170) 
Methyl methacrylate/trimethylammonium chloride 



20% 1000 g 
15% 750 g 
7.5% 375 g 



methacrylate [Oidoragit RL (SIC)] 
Hydroxypropylcellulose having low degree of substitution 
Lactose 

Magnesium stearate 



45% 2250 g 
12.5% 625 g 
1% 50 g 



Total 



101% 5050 g 
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(3) Tertiary tablets (Magnesium stearate adding process) : 

Secondary tables and magnesium stearate were added in a V-mixer (model VM-10, 
manufactured by Fuji Powdal K.K.), and they were blended at 50 rpm for 30 minutes, 
to obtain tertiary tablets 5000 g. 

Properties of each tablets are shown in the following table. 

Table 1 



Properties of tablets 



Property tested 


Primary tablet 


Secondary tablet 


Tertiary tablet 


Test for bitterness 








^30 seconds 


0.95 mg/ml 


0.12 mg/ml 


0.08 mg/ml 


Time required to feel bitterness 


About 2 sec. 


About 30 sec. 


About 40 sec. 


Releasing rate ( % ) 








15 minutes 


70% 


88% 


94% 


D 30 minutes 


88% 


99% 


99% 


Apparent specific gravity (g/ml) 


0.53 g/ml 


0,67 g/ml 




Particle size distribution 








32 mesh on 


7% 


5% 




32 - 42 mesh 


45% 


56% 




42 - 60 mesh 


28% 


32% 




60 - 80 mesh 


11% 


7% 




80 - 100 mesh 


2% 






100 - 150 mesh 


2% 






150 mesh pass 


5% 







Indicates the time (seconds) required to start feeling bitterness when a tablet (250 mg) 
is placed in the mouth. 



As illustrated in Table 1, the tablets of this invention (secondary and tertiary 
tablets) have excellent D 30geoonda (amount of drug released after 30 seconds, to indicate 
the degree of bitterness) and excellent D 15minutea and D 30minutea (rates of release after 
15 minutes and after 30 minutes). And, even though the primary tablet contained 
fine particles that passed through the 80 mesh sieve, such fine particles were not 
found in the secondary tablet of this invention. 

Example 2 

Tablet of zonisamid having the following formula was prepared by the procedure 
of Example 1. 
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[Protocol] 

Zonisamid 20% 1000 g 

Sugar aliphatic acid ester (Ryoto Sugar Ester S-170) 20% 1000 g 
Methyl methacrylate/trimethyl ammonium chloride 15% 750 g 

" methactrylate [Oidoragit RL (SIC)] 
Hydroxypropylcellulose having low degree of 45% 2250 g 

substitution 

Total 100% 5000 g 

Comparative Example 1 

Table prepared in Example 2 and the dispersing agent prepared from ethylcellulose 
that could pass through a 200 mesh sieve disclosed in Example 1 of Japanese Kokai 
Patent SHO 63-150220(1988) were used to run the drug releasing test and bitterness 
test, and following results were obtained. 

Table 2 

Items tested This invention J.Kokai Patent SHO 63-150220 

Releasing test : 

Dummuu. 96% 65% 

Daominuu. 99% 85% 

Bitterness test : 

D 3 o«cond. 30jig/m* 114 

Time required to feel bitterness* About 55 seconds About 40 seconds 

* Same as Table 1 

As illustrated in Table 2, the tablet of this invention can release the drug faster 
than the one disclosed in Japanese Kokai Patent, SHO 63-150220 (1988), and its 
bitterness-concealing effect is better. 

Example 3 

Procedure of Example 1 was repeated, except using isopropanol as the organic 
solvent, to obtain tablet 4940 g having the following formula (D 308ecoQd8 = 0.05 mg/mC, 
0x6^ = 93%). 
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[Protocol] 



Pyridone carboxylic acid 


5% 


250 e 


Sugar aliphatic acid ester (Kyoto Sugar Ester S-170) 


15% 


750 g 


Methyl methacrylate/trimethylammonium chloride 


1 AGS, 


500 g 


methacrylate [Oidoragit RL (SIC)] 




Hydroxypropylcellulose having low degree of substitution 


45% 


2250 g 


Lactose 


25% 


1250 g 


Magnesium stearate 


1% 


50 g 


Total 


101% 


5050 g 



Example 4 

Procedure of Example 1 was repeated, except using Kyoto Sugar Ester S-370 as the 
sugar aliphatic acid ester, to obtain tablet 5010 g having D 308econd8 = 0.08 mg/mC and 

Dl5minutes = 94%. 

Example 5 

Procedure of Example 2 was repeated, except using Oidoragit RS (SIC) as the 
methyl methacrylate/trimethyl ammonium chloride methacrylate copolymer, to obtain 
tablet 4937 g having D 30 ^ oadB = 43 jig/mC and D 15 = 98% 

Example 6 

Following formula and the procedure of Example 1 were employed to obtain tablet 
having D 30 tBeoaAn = 0.11 mg/mC and D 15 ^ nvtM = 98%. 

[Protocol] 

Pyridone carboxylic acid A 20% 1000 g 

Stearyl alcohol 15% 750 g 

Ethylcellulose* 15% 750 g 

Carboxymethylcellulose-Ca (ECG 505) 50% 2500 g 

Magnesium stearate 1% 50 g 

Total 101% 5050 g 

* Viscosity of the solution prepared by dissolving ethylcellulose 5% 
in toluene/ethanol (8 : 2) mixture, at 25°C, was 10 cps. 

Exmple 7 

Procedure of Example 1 was repeated, using the following formula, to prepare 
tablet having D 30 = 0.12 mg/mt and D 15 = 95%. 
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[Protocol] 

Pyridone carboxylic acid A 20% 1000 g 

sarashi bee wax 5% 250 g 

Hydroxypropyl methylcellulose phthalate (HP-55) 7.5% 375 g 

Polyvinyl polypyrrolidone (Polyplasdon XL10) 45% 2250 g 

Methylcellulose 3% 150 g 

Lactose 19.5% 975 g 

Total 100% 5000 g 



12 



